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(57) Abstract: Compounds 
represented by the following 
general formula (I); a process for 
producing these compound by 
culturing a microorganism, which 
belongs to the genus Aspergillus 
and is capable of producing the 
compounds, and collecting the 
compounds from the culture 
medium; angiogenesis inhibitors 
comprising these compounds as 
the active ingredient; and an As- 
pergillus sp. F-1491 strain capable 
of producing these compounds: 
(I) wherein R represents methyl 
or ethyl; R 1 represents hydrogen, 
chlorine, hydroxy or methoxy; and 
R 2 represents hydroxy or R 1 and 
R 2 together form an epoxy ring 
structure. 
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5£ (I) -C^$n^>^^> T^-<)V^jV^ (Aspergillus) JRKJR UffiSBfl: 

Xf^cDik&Vd&tkm-fZmti&^'t-ZT ^^;V^)V^ • ^*fc°>- (Aspergillu 
s sp.) F-1491 W (FERM BP-8288) 0 




(I) 



r 2 ttf-miztj:^x^tf*ci/mffim*j&&-tz>o ) 
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w m m 

5 mffiftw 

*m&te. T^^l^/W* (Aspergillus) JRJCjRi'^Ufc^*^^* blfilWff 
10 57^^W -^i^t: 0 — (Aspergillus sp.) F-1491 $c (FERM BP-8288) 
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15 5„ 



(Aspergillus) JRfcJRi- 3 ikWff^^ia^'l4%^-r^ 
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*f^t;^4&. MIBib^^l «r£0i- 6 IB* S Ta^A"*/** (Aspergillu 

*fc°— (Aspergillus sp.) F-1491 * (FERM BP-8288) tCgB-f-So 
1. it (I) 




(I) 



(5£cK Rte^/i'S^fcfS^/i'g&^frU R 1 ^**!^^ itttJHC^ 

R 2 <b^-0^^o-C^7K=3r^#it^r^i-So ) T^^tbSftim, 

2. it (I) 4\ R*s^/kST»fe»3. R 1 <h R 2 £ # 5 — ^Itfeot^l^v' 

3. it (I) *U R/5Mf/Ht'fc^ R 1 < i:R 2 ^^-^^^oX^7Kdrv' 
15 SRfllSfiSr^-t-SStrlB l ^!B*c<ZMbl^o 

4. 5£ (I) 4>> Rtf^vHTCfctK R^JftifJSC^ R 2 ^7Klt^&>5 

5. 5£ (I) f>, R^M^/^-CJfetJx R 1 *^*!^ R 2 ^7ki£fi~e&3 

BUlB 1 Hl»«tOft-&*. 
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6. 5*; (i) R^^mx-h^s R'ftfcmm^ R 2 &*.m&xtb% 
mm i ^mm<Dit^ 0 

7. 5* (I) f\ Ri^f/Htfe^ R 1 ****]*^ R 2 ^7K^St?fc5 
buIB l |j:|B4fe©^^4feo 

5 8. 5£ (I) R^^^/^-Cfc«5> R 1 ^ R 2 ^7K^*-efc 

9. 5£ (I) <K R^M^S"Cfc9> R^t/R^STKmS^fcSHulBl »C 
1 0. T^-rt-A&A'* (Aspergillus) JRKMU HlTfB 1 KftO'fb'frWSr^Si" 

1 1. m^imm<o4k&®&&mirzmt>*&'tz>TX'</i'*?si'X •^^t° 

— (Aspergillus sp.) F-1491 $c (FERM BP-8288) „ 

12. SulBllBS^^^W^^^^^ik^if^Pl^Jo 

15 

m 1 F-1491A^5K<^KB r mXCD^^AU^^^ b/l^fcSo 
IS 2 F-1491B #)RCDKB r fe^<D^£GMt;*^ r>/W?&>£ 0 

^BJ^bte, — (I) T^$^^^^lO*WJ^^TOaif9^ 

(i)R^^^g-c% r 1 1 r 2 1 ^—m^^x^^-ymmi^^^-f'^ 

it&Vo : F-1491A , 

25 (2)R^M^s~c\ r 1 £r 2 £^— m^^x^^^mm^^'t^ 

it^^i : F-1491B ^ 
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(3) R^^/>mX\ R^mmm*. RH^m&^h^it^ :F-1491C, 

(4) R#M^vl^-?\ R l «Hfx R 2 &7km&-?h%fc& i ®) :F-149HX 

(5) R^^^-/^-e N R^frfrmm^ R 2 ^7K^S-efc^^#/ :F-1491E, 

(6) R^M^/«-C% R^tMRJS^ R 2 ^7K»K-Cfc«^4fe :F-1491F, 

5 (7)R*M^S-Cx R 1 ^^ f^v'I, R 2 ^ 7 K^-efc5'fb^ : F-1491 

(8)R*Mf;HT\ R^^R 2 ^^^^^^^ :F-1491K, 

r. tv «r— iS tT F-1491 ^S£ i: r. £: tf* 5 0 
10 fc*5, F-1491 feWtts ilV^^BS^^W-r^. i: LTf&£r£*l/tV^ Fusa 
rielin S<t«it±^^tt^^L--CV^6 (J.Antibiotics 48(1),45~52(1995)) 0 
Ljft>l,fc3&*&* *3B93© F-1491 «J««\ -tO^HF^ 4Mfl^lft14SC. fllaft 
S.t>^^^^)f^ffiC»#^^J:o-r^E^l«D Fusarielin fg£ riWJftteKB'J&aT/S 

15 §b^*ISWr±s T^^/l"^* (Aspergillus) JRfcJRU ifc-W^f^PS-^^ 

AfttoT^^^ (Aspergillus) JRWRi-3#&te&t*teRfc-£«jS:;t 
^^i:-r5jfDL« f »f^ia*FSiJ«:t>lttt't-5t><Z>"e*>S. 
20 r^A"^;* (Aspergillus) 1(-It> * 

3§0J!<£> F-1491 »KSr^£-r5fiB*«r5rt-«*«ct?«>ntf. if^J: 5 
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1- 5 £ t \z «t v > b w © F-i49i mw^m-r s ib* & t> om^fc z z. £ 
a*-e# 5 0 

^bfcT^/l^Vw* (Aspergillus) B^JSi"§ F-1491 tfc&^f 6^1 
5 £.©0t!Mz:|JRE>i\ T^^i^jVT, (Aspergillus) II-IU #3§^ 

<d F-1491 wn&£m-fz>tfe*>*: jfirt" s ^trefcft^ -tat&oaEStfc. 09*. 

J^Tn F-1491 J*©iB^tttfctfc«:IftW'*-*. 
10 ^^^tr^T-^y^ • h^df-;* • T^f— (Czapek Yeast Extract Aga 

r : fiTFCYA £12i- 0 ) . ^A- b^^* ■ (Malt Extract Agar : UT 

MEA^IH-To ) > 2 oyo^^n^ttyr^-^ -(^ -7 
# — (Czapek Yeast Extract Agar with 20% Sucrose : SXT CY20S t Wrt 0 ) 

(white) — fS^fe (reddish gray) (8A-B1-2) StM^Sc Mffifc^MtU 

umm<D&m*^Lirz> 0 a s^s-fen^SE-fbi* mea cyi 

OS :7V— f K$3^XmWi& (grayish green) (25C-D5-6) ©16^ 

mfrbtiZo ±nm&fe&mz£vmtey, 2 5°c, 1 «ra©i&*&fFT*e 

20 CYA:7V— h"T:i*E#5 6 — 5 8 mm, MEA^V-— h"e{a2 4 — 2 6 mm, 

cy2os ^v— h -era 28 — 29 mmtit5 0 cya h -era, 3 7 °c-e 

12-1 4mm©4WWo &Wmmk<D CYA :7V- b KlSSl^Ttt^rF 
MWte&ftWl (exudate) ©S4^88ftbH5. ^©^V^bm^jS 

25 AyK^y^ •t/"*7 w - (Methuen Handbook of Colour (Kornerup & Wa 
nscher,1978)) J KttoK.* 
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WtMKiWtikbX.X^ ^ifti^iSiitT^^v 5 ?^ (aspergillum) 
m<D&&tttiiM&&lMZft>s ^Jt* (uniseriate) (DMm&ffcto 
M»M7^ToSs T^^^-e^V^^^ri-^c m (stipe) tePBigST 
^7t-f^T?¥m (smooth) T5\ 4Mfcl$S< 4 0-8 0 n mX2.5~3.0/t mCD 
5 t>0^^<|i > ^$tL6 0 ffi^^*®^i:^^-Cf«^flS (foot cell) 

(DftjE^mmisfcZo ffitDftmzvmm (vesicle) &£c. sw^77 

^rz^X^Ittl 0 — 1 5 /imOt©^^feofc 0 M" JS<£ < #f.ii £ *b 

^otifU T^^/^-espmX^So A# £ fit 6.0—7.5 MmX 1.8—2.5 n 
10 mt'fcS, ^^fil^J3attt?{5{^T<0%^^^^^U, ^tffifit^yiT* 
M^(i2.5~3.5//mt\ ^^if^^^V^T^^ii^ S 

t> W^fttfc (cleistothecium) Wf££^Wtf>7#J&fit?ilS $ frft^o fc D 
^±©i^^H4I^^^ *»W#fctt*«ttcSrT^^/W^ (Aspergillu 
15 s) £¥Ulfr U ifMWt&T ^jV*fjV* • re* fc°- (Aspergillus sp.) 

F-1491 3^10^ 2 0 #f 0 ^i^fto < $1 1 T I 1 

mm i fife* e ^©a^ff is&A^stif »^w^^w^»«te-fe ^ 

KlFERM P-18549©Sf6#-§-e*KL^ ^ 1 5^1^3 1 0#"C\ FE 

20 *mm<n F-1491 «K ttJilB*«c«r^MI»*##i6»!:«aib, 0»ftteJff 

r.t^«fc ^ states. F-1491 mm. ©4ist u-rttx t^^-^a^ 
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y>\ mmmzmk&timm&fr&rm^z^ t&x%z> 0 mmu 

;m. mm^*x, mm^mmmmm^mm^ms.^^xm^^^ 
b&x$z 0 ^(o^ mzi-imk^-hv vj*. mkxvv^ mm*^ 1 ? 

io mmm-tz ri^#§ 0 

<D^g^bV\ itifiltt, i§3tlO~4 0°C, #?-£U<te2 0-2 7°C&£ 
15 &-d(D&£\,\ ift0t(i2~14HggT\ ji^3~5 0-efe^„ _h*!i L 

*mW(D F-1491 ^Kfi^>ii> 5i^Bf^^^PC>ii^(Z)@^il^^«to 

20 fc5o 

F-1491 mm^m, mmit. ikftwm* <Dj?fe%m$i. m^^xn^ 
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iV^Ii:^5o ^felcir^rx^^^ (Sephadex) LH-20 (7 7/^^ 

£A±<£>J; 5 I^UT#f)n§ F-1491A~F-1491H ^Mfi^Tl-TjH^S'fb^ 
10 tfjtilC&rW-rSo 

1. F-1491A^«<^Slte#l&tt« 

(1) mt: 

(2) $H^5£ : C 24 H 34 0 3 . 

(MftMfi&F ABv^^i? fa^ h y — ^«t6C 24 H 35 03^>fi-^'fi: m/z: 
15 371.2586(M+H) + ^Hit m/z : 371.2580) . 

(3) VOtmSt: [a] D 26 - 1 9 4° (c 0.1 . * ? J — A*) . 

(4) : 5 5-5 8°C. 

( 5 ) fcft-nv&U*^-? h7V : K B r Lfd^JHte. El 1 t *5 19 

20 IR v max (K Br) cm -1 : 2970, 2915, 1660. 1630. 1440. 1375. 1260. 
835. 

(6) M^it^^^ (^^/— /^"cawfe) : 

UV A max nm : 2 8 0. 

(7) Mfflfe *9 S ^on^K v 5 ^ ^vU-X/UTfr^rV K^nT^. 

25 

(8) 'H-NMR^^ f/W: 1^ ^ ;-/H:»ffU rtSMR^-^h^^ 
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2. F-1491B m^mmt^^R 

(1) J§Mfc: afe»«tx 

(2) #^5£ : C 23 H 

3 2 O 3> 

GStfWSlfiFAB-*';*.*^ hn^ hP— fciSC.jH.jOaCttJf* m/z 
10 : 357.2430(M+H) + H$Hii m/z : 357.2463) N 

(3) Jfcjfeftft: [«] D 26 -2 2 2° (cO.U^/^)^ 

(4) ®fe^C : 5 3~5 6°C. 

( 5 ) jS^SHRlR;*^ h/^KBr &"eSS^ bfcM^r^. @2©^!)T* 

15 I R v max (KB r) • cm" 1 : 2965, 2925, 1655, 1630, 1435, 1375, 1255, 8 
35, 

(6) mtWW5L*^? hfr * s —/i"t>-vmi& : 

UV * max nm : 2 8 0, 

(7) Ifefflfe:*?;— ^po*/^ v 5 ^^-/W^/l/*^rv'K^Rl^s 
20 tK^H^s 

(8) ! H-NMR^ h/l^: /W3l^?U WHftr 

1 t-^-To 

(9) 13 C-NMR^ : 1^^/-/K^U ^»fh7 
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3. F-1491C Vo&<DVomfc^#l&W 

(1) mitt: fifths 

(2) frtt: C 24 H 35 0 3 C K 

(SS#fl¥fBEs i -^^x^t fo^ h y — ia5c 24 H 35 o 3 c i off-ma: 

5 m/z : 429.2172(M+Na) + H®Hli m/z : 429.2204) . 

(3) ^gP^HX^^^ — /Kf-CSWfe) : 
UV A max nm : 2 8 0, 

(4) 'H-NMR7^ hA': fi^*/*-/W£ig#¥U rtfflMiJPfc^ 8, h 7 * 

10 1 ^^-To 

(5) 13 C-NMR^ h/W : M^/ — /W^fi¥ U ^I^fb7 

4. F-1491D VsWWuMfc^&l&'M. 
15 ( 1 ) : fife^> 

(2) fttt : C 23 H 3 30 3 C 1 > 

(liMES I hny byHa5c 23 H 33 o 3 c 1 OtHMitC 

m/z : 415.2016(M+Na) + Hfflt m/z : 415.2039) , 

(3) ^fVUWR*^? Y'^ S—^-Qfflfe) : 
20 UV A max nm : 2 8 0. 

(4) 'H-NMR^ h/i/:I^oo*/^MU ^3pHf h7 

^^Sr^ l 

(5) 13 C-NMR^W^I^o*M»U rtSWtfPte^ b 
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5. ¥-u9mwm<owmik^&}&m 
CD im-. 

(2) : C 24 H 36 0 3 > 

(S5#$li&E S I -x^*^ b h y Ha5C 24 H 36 0 3 ©lHI m/ 
5 z : 395.2562(M+Na) + W®M ra/z : 395.2560) N 

(3) %m$m$SL***-* b/V (^^/— ^"CSWJfe) : 
UV l max nm : 28 0, 

(4) ^-NMR^^ h/P: fi^ /W^flfU FTOMM^b^M 

10 ^flrtK^to 

(5) 13 C-NMR^ b;^:I^^/-;H«U W»fh7 

6. F-1491F 4*K©tea^«H4K 

15 (1) e^.^> 

(2) frtt : C 23 H 34 0 3 > 

z : 381.2406(M+Na) + HS'Hfi m/z : 381.2408) N 

(3) mtWWBL*^? hAs (^^/-/^M : 
20 UV l max nm : 2 8 0. 

(4) 'H-NMR^^ h^:t^^/-/H^U rtgfl^Pte"^ h 7 ^ 

^^m^ i i-^i-o 

(5) 1 3 C - NMR / W t> ^I?(Ifh7 

^i~ 0 
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7. F-1491GfeK<04fe«'fb*i £ ftrt4flt 

(1) j&R: 

(2) fttt : C 24 H 36 0 4 , 

(MftM&V S I b b y — »C £5 C 24 H 36 0 4 (7)tf^>fit m/ 

5 z : 411.2511(M+Na) + MWAiU m/z : 411.2533) „ 

(3) mftM&tilX^? bJls * y — /Wp-CSIJfc) : 
UV l max nm : 28 0, 

(4) 'H-NMR^^ h/U: M^^y— /W^fPPU FW^P^b^ 

10 -a-3£SkSr* 1 ^^i"o 

(5) 13 C-NMR^ h;U:f^^y-M«U rtSBSW^ h 9 

8. F-1491H mw^mmit^m^v. 

15 ( l ) EM* : S&BMK. 

(2) C 23 H 34 0 4 , 

(fli^fffiES I^**^ b y-teJ;5C 23 H 34 0 4 <E>ff^Mil[ m/ 

z : 397.2355(M+Na) + ^^'Jiit m/z : 397.2376) N 

(3) m^wKLx^* v/v ^y—^-^m^.) : 

20 UV ^ max nm : 2 8 O s 

(4) l H-NMRW b/l^: oo*MI«U ^TO-rb7 

^^#c^* i K^1-„ 

(5) 13 C-NMR7^ b;W:t^DP^AM?U FW^Pi-^ b 
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m. 2 

F-1491 F-1491 F-1491 F-1491 F-1491 F-1491 F-1491 F-1491 



#-§- 
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B b 


C b 




E b 




G b 


H a 
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9.2 q 


- 


9.3 q 


- 


9.3 q 




— 


** 


2 


30.8 t 


25.6 q 


31.3 t 


25.6 q 


31.3 1 


25.6 q 


25.6 q 


25.6 q 


3 


205.2 s 


202.4 s 


205.1 s 


200.0 s 


205.1 s 


202.5 s 


202.5 s 


199.9 s 


4 


135.3 s 


136.0 s 


135.2 s 


135.1 s 


134.9 s 


135.6 s 


135.7 s 


135.0 s 
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139.9 d 


141.1 d 


139.9 d 


139.0 d 


140.1 d 


141.6 s 


141.5 d 


139.1 d 
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128.6 d 


128.6 d 


128.7 d 


127.5 d 


128.3 d 


128.3 d 


128.6 d 


127.3 d 
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146.5 d 


146.7 d 


146.6 d 


144.9 d 


147.6 d 


148.0 d 


147.6 d 


145.6 d 
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45.4 d 


45.4 d 


44.7 d 


43.7 d 


46.1 d 


46.1 d 


45.7 d 


44.2 d 
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34.3 d 


34.1 d 


31.5 d 


30.2 d 
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38.5 d 


31.3 d 


30.1 d 


10 


31.6 1 


31.6t 
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34.9 1 
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34.4 1 
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40.0 t 


84.4 d 
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a : CDC1 3 tp-effig^, b : CD 3 OD +Tf«£ 
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F-1491G F-1491H 
#35 F-1491 m% (F-1491A—F-1491H «9C) W\ 

mw-tzmm. n J»m&<D*im> m%m&mmM. m-m^t^m 
g / 1 ©msttum^ia^stH^t^i o%^jfiL»«r^tf mcdbi3i m 

10 ifi a V^Xfitfc) t2X10 3 l®/^/W;iP$5lUfcfc bJWfiffiMffirt&SB 

is (t/^>7fAXtt) aim i bwt^tmmn*M^mmn-tz>o 

3 7°C, 5%C0 2 Sr^tP^T-C4 8R$mMU § 6>IC1 |i C i/^ 
15 ffiV^TS'J^i-^o 

*mW<D F-1491A~F-1491H 4&SCfciTiB* 3 K&tk 33 «9 , <6*gtT?fc h 
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3 





(me /L) 




2.2 


F-1491B 


3.4 


F-1491C 


7.4 


F-1491D 


4.6 


F- 149 IE 


3.2 


F-1491F 


9.3 


F-1491G 


7.7 


F-1491H 


5.6 



3c fc, #35 0!© F-1491A—F-1491H mW.feTWM 4 fc^i - £ <9 

3t 4 







F-1491 
A 


F-1491 
B 


F-1491 
C 


F-1491 
D 


F-1491 
E 


F-1491 
F 


F-1491 
G 


F-1491 
H 


K562 


39 


36 


52 


80 


68 


72 


95 


61 


H226 


>100 


>100 


>100 


MOO 


MOO 


MOO 


MOO 


MOO 


DLD-1 


>100 


>100 


>100 


>100 


MOO 


MOO 


MOO 


MOO 


HT1080 


>100 


>100 


>100 


MOO 


MOO 


MOO 


MOO 


MOO 



nmt. &>T(Dt^s\)n^it 0 ftt h&A,mt& (ks 6 2 <e 

jfiL^) N H 2 2 6 (ffi&As) . DLD-1 (fl&irJR*SA/) > HT 1 0 8 0 (ft 
jNlAJB) ) SflO%^M^tfRPMI 164 0i#iffciiDMEMi# 

10 ^n/WfCO.lml JftV^fco |^NF^jg^*(D F-1491 ®M (F-1491 A~F-14 
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91H felt) U 3 7 °C, 5 % C O 2 «r-£i?£*KTT» 7 2 bfc 0 

O.5%0MTT (3-[4,5-Dimethylthiazol-2-yl]2,5-biphenyl tetrazolium bro 
mide) & 1 0 ]u 1 Mx. 4 #|Htt* Lfc. J#SISU 0.1m 1 <£> 1 0 % S D S -0. 
OlNifiifeSrin^ 5 7 0nm«^iSU 5 0%liSIRa*«ft4r*«> 
5 fc 0 

10 

H«J 1 : F-1491A &XFF-1491B ^K<D^gf 

T^^A-^/W* • (Aspergillus sp.) F-1491 W (FERM BP-8288) 

15 5Rtt»i) 2%, y ^BfcZ^jc**P !?A0.1% flfflfc^.* 0.05%, pH 

&Atltc5 0 0ml ^©£^77^3|:iiU 25tT'20F B 1o 

^2%. -<^h^ (®ma*isitfci*) i%. @##^*o.5%, mm» 

: T1M= \?—/lsM&#M) 0.5%3G>e>fcSJ&ifi5:/BV\ 5 0 0ml ^tf>H 
20 ^ 7 7 * = fcZti^tb 6 0ml AtLT|S0m> Wife* 1 %<5ogfti bfc D 
2 5°CT?4 BWu-* y JL*Wfc #fetL/t*it« 1 0 

#k*Lfci#*5^£. 7K-e 3 P«'fbbfe2L©!R*«fflg^^^-^ (Diaio 

n) hp-20 (E.mtmtm) xv&izmmztta m^m^mm^thtc hp- 

25 20^/7^^5 0%^^/ — /Wk 5 L X'ffifr bfctk * 7 — /V 3 LTitt^ 
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»^;^3LT'itH^ ^JETT^^y-/WSr®*Ufc„ 

«xf/HLT'ilUUCo rtD^ffi^^ff^U 
7.5 g <H#fc„ ;i;ft,£^l;tf>^nn7K/WNK:^fi¥U ^noTjvi^T? 
^5iAb7t^y *«7A (5 0 0ml) tC^bfCo ^po*M1LW 
5 ^dcitJs/I^-^ — (5 0 : 1) lLT^ttJbfc F-1491A feff 

&tfF-1491B^«&^tfK£-&il£>. ^ff^U ^«^Kl.2g^#fc 0 

0 0ml) ^#tbfc„ r<D#^£r h/^v-T-fe b (20 : 1) t? 

WWc^-T-fe b^SSK (10 : 1) T^PBUfCo F-1491A ^SCK. 
10 U F-1491B ^K^^tfS^^m^s Mffi^ U M^M^W 2 0 0 m g & 

<fc 9#Stbfc 0 ^gfTJ^i^Ctelnertsil ODS-3 (S?— ^/HM ^ *±§S0 2 
0mm I.D. X 2 5 OmmMU T* b~ b ]) JV-imffi. (7 : 3) Sr^ 

15 iltb-C7ml/min <Z>SSST?Jgffl U F-1491A ^fC&t^ F-1491B 

^tfiij^«r*fefc 0 Z:tl*:tl<Dmft*mmMmis, mF-1491A4»l 5m 
g RTFU F-1491B mW 1 3 m g £r?#7t„ -^^^15^^*^^ 
^ y — /W^#?U 2 00ml©t77fy^^LH-20^7A (^TA' 
-^v'Ttl^) I^U p< ^ 7 —;UX*mm bfc 0 ?£t«#<H|tf>> F-1491A 

20 W 1 0 m g S-tF F-1491B 7 m g 3r#fc 0 

MMM 2 : F-1491C~F-1491H^K<^^il 

^WJl i:^^it«bfc 0 ig*^ (13 0L) 7K-e¥#^L/cl 
5LOiffi^t-fty (Diaion) HP-20 (H^b^±^) 
25 £-£7c„ gtt^^tf $^tH P - 2 0 * 7 A* 5 0 %^ ^ 7 -^7k 3 0 
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— 3\ w&n* 9 j i 5 Lx*itiii> mm-fx** ? j sis&mix ufco 
ifc^K 8 o g <H#fc D z.ti%'pm<D? nvfrju^cmmis. 

5 T^^bfcv-y ^W7^ (1000ml) M^bfc ^ nn*;l/^ 2 L"Ci5t 
^nn*M-^/-;« (2 5:1) 2LT^ttiU F-1491C, 

2g£r#fc„ £ pn*;^-^ /vmWL (15: 1) 2 LtiHi 

io ^tve^^a^ f ao=. ^ \z.mm u h a- ^ ve^t* ufc ^ y # ^ 

A (40 0ml) t^LfCo F-1491C. D. E. F. G#K^tfH^« 
^-mY^Wfa. (2 0 : 1) -egfc#^. hs^^-T-th^mfc (10 : 
1) -?®H3Lfc 0 F-1491C, D. E, F. G^K £^ttfli#£r*#>> ^EE^fU 
M&ffiW:®)^ 1-2 g £#fco F-1491H^K&-^Mi#te b/^v-r-fe b 
15 ^(10:1) "C?5fc#-^ b/t^V-Tir h (3:1) t«U H$fc) 

J: 9 5>5t bfc„ #Ht;*7 7 fcfc Inertsil ODS-3 ^ thlK) 2 

OmmLD.X 2 5 0mmOTUfco F-1491C, D. E, F, G ^S^tfW^ 
20 ttTi? b^ b y 71^-tK« (7 : 3) Wit UT7m 1 /m i n<D))SI 

ttau F-i49ic, d, e. f. G^m^t^n^m^^M^o ^eave 

fr<D®£-&^JE^3iU F-1491C. D. E. F. GfeK^H^l Omg£r# 

fc„ $ F-1491H mn^tsm^nr± v/^-^mm (35:6 

5 ) £|£®)Ji at7ml/min <Dgfei£-^ffi U F-1491H ^K^tfPf 
25 ftZMftfro £*L«r#£E««&U F-1491H4fc««rl 5mg5r#fc:„ 
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F1491#/jC (F-1491A~F-1491H4&fC) f*> ^tbfclfc^ff^PWfStt^W U 
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it * <d m ffl 




(I) 



5 (5£*k Rfet^-^miatcfe^/i'm&mfr^, R^^mm^-. ^.mm^ 
R 2 b&—mfct£^x^7$*^mm&$:T&!$.-t~z> 0 ) x^ti^i^m. 

2. 5£ (I) R^^Vi^-efc^ r^r 2 ^-^-^"^^ 

3. 5£ (I) 4>> R^M^A-g^fe^ R^R^rt^iotx^^r 
15 4. 5£ (I) <K R^xf;HX'fc!), R 1 ^itSRJDSC^ R 2 tf*mmx& 

5. 5$ (i) R^^^/^-cfei9 N r 1 ^^^, R z &fcmmx*h 
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5 7.^; (i) *K R^Mf/HT-fe^ R^zKSHSC-?-. R 2 ^7k@£S-e& 

8. ^ (I) 4\ R*M^S*C&"9, R 1 *^ bdf-V^ R 2 

10 

9. 5£ (I) 4\ R«s^^36t»*)0 N R^t^R^TKiftaE-CfcSSS*© 
1 0. T*'<A'*rA'*> (Aspergillus) HfcJRU t*#<DttBB 1 lEttO-ffc^* 

20 * • ^*fc 0 — (Aspergillus sp.) F-1491 tfc (FERM BP-8288) . 
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